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Mouse MEKK 1. 

M7UUVAODRASSSGFPOAAAASPEAGGGGGCGCALQGSGAPAW 57 
RAJ3WRJWQLRKVKSVELDQLPEQPLFL 114 
GPPPPGAASRCGSHSAELAAARDSGARSPAGAEPPSAAAPSGREMENK^ 17 1 

EDRPEERMI REKLKATCMPAWKHEWL ERRNRRG PVWKP I P IKGDGSEVNNLAAE PQ 228 
GEGQAGSAAPAPKGRRSPSPGSSPSGRSVKPESPOVRRKKVSPVPFQSGRITPPRRA 285 
PSPTCFSPYSPEETSRRVNKVMRARLYLUWIGPNSF 342 
SCGRGAFC IHI^FVMLRVFQLEPSDPMLWRKTLKNFEVESLFQKYHSRRSSRIKAPS 399 
RNTIQKFVSRMSNSHTLSSSSTSTSSSENSIKDEEEQMCPICLLG^DEESLTVCED 456 
GC RNKLHHHCMS IWAEECRRNREPLlCPLCRSKWRSHDf YSHELSSPVESPASLRAV 513 
QQ P S S PQQ PVAGS QRRNQESS FNL/THFGTQQ I P SAYKDLAEFW IQVFGMELVGC LFS 570 
RNWNVREMALRRLSHDVSGALLLAN^^ 627 
VEACCSVLSIVCADPVYKVWAALKTLRAJ^^ 684 
VKCADANSRTSQLSISTVLELCKG^AGEIAVGREI LKAGS IGVGGVDYVLSCIL/5NQ . 741 
AESNNWQELLGRLCLIDRLLLEFPAEFYPHIVSTDVSQAEPVEIRYKKLLSLLTFAL 798 
gSIDNSHSMVGKLSRRIYLSSARMVTAVPAVFSKLVTMJSIASGOT 855 
ADEVEIAEVTQLGVEDTVIXSHQDSIjQAVAPTSC 912 
SAS S EDI SDR1AGVSVGLPS S TTTEQPKPAVQTKGRPHSQCIj^S SPLSHAQLMFPAP 969 
SAPCSSAPS^PDISKHRPQAFVPCKIPSASPQTQRKFSLQFQRNCSEHRDSDQIiSPV 1026 
FTQSRPPPSSNIHRPKPSRPVPGSTSIOXIDATKSSMTIjD^ 1083 
NAVI PS DETVFT P VEDKC RLDVNTELiNS S I EDLLEASMPS 6DTTVTFKSEVAVLS PE 1140 
KAENDDTYKDDVNHNQKCKEKMEAEEEEALAIAM^ 1197 
1 1 iQQOTPETIiPGHTKAKQPYREmEWLKGQQIGLGAFSSCYQAQ DVGTGTLMAVKQ 1254 
VTWRNTSSEQEEWEALREEIRMMGHLNHPNIIRMLGATC 1311 
VAHLLSKYGAFKESWINYTEQLUIGLSYLHENQIIHRDVKGANIX1DS 1368 
DFGAAARLASKGTGAGEFQGQLLGTIAFMAPEVLRGQQYGRSCDVW3VGCAIIEMAC 1425 
AKPPWNAEKHSNHLAL IFKI AS ATTAPS I P SHLS PGLRDVAVRCL»EtjQPQDRPPSRE 1482 
UjKHPVFRTTW 1493 
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MAAAAGDRASSSGFPGAAAASPEA GGGGGALQGSGAPAAG-AGLLiRETGSAGRE 

MAAAAGDRASS SGFPGAAAAS PEAGGGGGGGGALQG^QAPAAGAAGLLREPGSAGRE 

RADWRRQQLRKVRSVELDQLPEQPIiFL-TASPPCPSTSPSPEPADAAAfiASGFQPAA 
RADWRRRQLRKVRSVELDQLP^Pl^LAAA 

GPPPPGAASRCGSHSAEIJUUUraSGARSPAGAEPPSAAAPSGRE^ 
GPPPPGAASRCGOTSAEIJWVARDSGARSPAGAEPPSAAAPSGREMENKE 

DDRPEERMIREKLKATCIMPAWKHEWLERRNRRGP 
EDRPEERMIREKIJCATCMPAWKHEWLERRNRRGPV^ 

GEGQAGSAAPAPKGRRSPSPGSSPSGRSGKPESPGVRRKRVSPVPFQSGRITPPRRA 
GEG<^GSAAPAPKGRRSPSPGSSPSGRSVKPESPGVRRKRVSPVPPQSGRITPPRRA 

PSPDGFSPYSPEETSRRVNKVMRARLYLLQQIGPNSFLIC^ 
PSPDGFSPYSPEETSRRVNKVMRARIjYIjIiQQIGPN^ 

SCGRGTFCXHLLFVMLRVFQLEPSDPMLWRKTLKNFEVESLFQKYHSRRSS 
SCGRGAFCIHLLFVMLRVFQLEFSDPMLWRKTLK^ 

RNTIQKFVSRMSNCHTLSSSSTSTSSSENSIKDEEEQMCPICLLGMLDEESLTVCED 
' RbTTIQKFVSRMSNSHTLSSSSTSTSSSENSIKDEEEQMCPICLLGMLDEESLTVGED 

GCRNKIiHHHCMS IWAEECRRNRE PLIC PLCRSKWRSHDF YSHEIiS SPVDSPTSLRGV 
GCRNKLHHHCMSIWAEECRRNREPLICPIXTRSKWRSra 

NKLHHHCMS IWAEECRRN PLICPLCRS WRSHDFYSHELSSPVDSPSSL 

QQPSS PQQWAGSQRRNQESNFNLTHYGTQQIPPAYKDLAEPWIQAFGMELVGCLFS 
QQPSSPQQWAGSQRRNQESSFNLTOFGTQQIFSAYKD^ 
Q V HPLAGS RRNQESNFNLTHYGTQQI PPAYKDUVEPWIQVFGMELVGCLF S 

RNWNVREMALRRLSHDVSGALLLANGE 

RNWNVREMALRRLSHDV SGALLIiANGESTGNSGGGSGGSLS AGAASGS SQPS I SGDV 
RNWNVREMALRRLSHDVSGALLLANGESTGNSGG SQTS SGDV 

VEAFCSVLSIVCADPVYKVWAALKTL^ 

VEACCSVLSrVCADFVYKVYVAALKTLR^^ 

VEACC 

VKCADANSRTSQLSISIVLELCKGQAGEUIVGREILKAGSIGVGGVD 
VKCADANSRTSQLSISTVLELCKGQAGEIAVGREILK^ 



rat 

mouse 

human 

rat 

mouse 

human 



AESNNWQELLGRLCIjIDRLLLEISAEFYFH 
AESNNWQEIJJGRLCLIDRIiLLEFPAEFYPHW 

PAEFYPHIVSTDVSQAEPVEIRYKKLLSLL fa 

QSIDNSHSMVGKLSRRIYLSSARMVTTVPPIFSKLVTMLSASG 

QS IDNSHSMVGKLSRRI YLS S ARMVTAWAWSKLVIMIjNASGSTHFTRMRRRL^ t 
K ID SHSMVG SR DIS*^CYDDGRSAVCFPSW PCT^LGSTHFTRMRRRLMAI 
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rat ADEWEIAEVIQIjGSEOTIiDGQQDSSQAI^ 

mouse ADEVEIAE\^QIX3VEiyrVlX5HQDSl^AVAPTSCXENSSLEHT^ 
human ADEVEIAETCQIXSEVDTVDGHQDSL^^ 



rat SASSEDISDRLAGVSVGLPSSATTEQPKPTVQTKGRPHSQCLNS 

mouse SASSEDISDRIAGVSVGLPSSOTTEQPKPAVQTKGRPHSQCLNSSPLSH^ 

human STSSEEISDRLAGVSVGFPSSTTTEQPKPAVQTO 



rat SAPCSSAPSVPAGSVTDASKHRPRAFVPOCCPSASPQTQ 

mouse SAPCSSAPSVP DISKEiRPQAFVPCKIPSASPQTQRKFSLQFQRNCSEHRDSD 

human SAPCSSAP VP DISKHRPQAFVPCKILPHLPQTQRKFSLQFQRN EHRDQT 

rat KLSPVFTQSRPPPSSNIHRAKASRPVTCSTSKLGDASKNSM^ 

mouse QLSPVFTQSRPPPSSNIHRPKPSRPVPGSTSKLGDATKSSMTLDIjGSASRCDDSFM 

human QIjSFVFTQSQDPTSSNIHRPKPDRPAPGSTSKI^DATKSSMTI^ 

rat GSNSGSAVIPSEETAFTPAEDKCRLDVNPELNSSIEDLLEA^^ 

mouse GGNSGNAVIPSDETVFTPVEDKCRLDVNTEl^SSIEDLI^ 

human GGNSGNAVIFSDETVFTPVEDKCRLDVOTELN^^ 

rat VLSPEKAESDDTYKDDVNHNQKCKEKMEA 

mouse VLSPEKAENDDTYKDDVNHNQKCKEKMEIAEEEEAIjAI 

human VLSPEKAENDDTYK VY 

rat NGEDI 1 1 IQQIHYETLPGHTKANEPYREDTEWLKGQQIGLGAFS SCYQAQDVGTGTL 

mouse NGEDI 1 1 IQQOTPETLPGHTKAKQPYREDAEWLKGQQIG 
human VIQQDTPETLPGHTKAKQPYREDAEWL G QIGLGHF 

rat MAVKQVTYVRNTSSEQEEVVEALREEIRMMSHLNOT 

mouse MAVKQVTYVRNTS SEQEEWEALREE IRMMGHLNHPNI IRMLGATCEKSNYNLF IEW 
human EEIR MSHLNHF IIRMLG TGKKSNY LFIEW 

rat MAGASVAHIiLSKYGAFKESVVTNYTEQLLRGIiSYLHENQI IHRDVKGANLLIDSTGQ 

mouse MAGGSVAHLIiSKYGAFKESVVlKYTEQLr<RGLSyiiHENQI IHRDVKGANLLIDSTGQ 

human MAGGSVAHLLSKYGAF ESWI YTEQ LRGLSYLHENQIIH DVKGANLLID TG 

rat RLRIADFGAAARLASKGTGAGEFQGQLLGTIAFMAPEVIiRGQQYGRS 

mous e RLRIADFGAAARIiASKGTGAGEFQGQLIXaTIAFMAPEVLRGQQYGRSCDVW 

human RLRIADFGAAA LASKG GAGEFQGQL GTTAFMAPEV RG QYGRSCDVWSVGCAI 

rat IEMACAKPPWNAEKHSNHLALIFKI ASATTAPS I PSHLSPGLRDVALRCLELQPQDR 

mous e IEMACAKPPVTOAEKHSNHLALIFKIASATTAPSI PSHLSPGLRDVAVRCLELQPQDR 

human I EMACAKPPWNAEKHSNHLALIKKI AS ATTAPS I PSHLS PGLRNVALRCLELQPQDR 

rat PPSRELLKHPVFRTTW 

mouse PPSRELLKHPVFRTTW 

human FFSRELLKHPVFRTT 
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I 



10 20 30 40 

GCC CGC GAG AGA AAA TGG CGO CGG CGG COG GCG ATC GCG CCT COT 
COG GCG CTC TCT TTT ACC GCC GCC GCC OCC CGC TAG CGC GGA OCA 

S0 60 70 80 90 

CCT CGG OAT TCC COG GCG CCO CGG CGO CGA GTC CCG AGG COO GCG 
OCA GCC CTA AGG GCC CGC GOC GCC GCC OCT CAG OOC TCC GCC CGC 

100 110 120 130 

* * * * * . * 

GCG GCG GCG GAQ GAG GAG OAG CTC TCC AGG QAA GCG GCG CQC CCG 
CGC COC CGC CTC CTC CTC CTC GAG AOG TCC CTT CGC CGC GCG GGC 



140 150 160 170 



* 



180 



* 



CAG CGG GCG CGO CGG GGC TGC TGC GGG AGC CTO GCA GCG CGG GCC 
GTC GCC CGC GCC GCC CCG ACG ACG CCC TCG GAC CGT CGC GCC CGG 

1*0 200 210 220 

GCG AGC GCG CGG ACT GGC GGC GGC GGC AGC TGC GCA AAG TGC GGA 
CGC TCG CGC GCC TGA CCG CCG CCG CCG TCG ACG CGT TTC ACG CCT 

230 240 250 260 



* * * * * 



270 
* * 

GTG TGG AGC TGG ACC AGC TGC CGG AGC AGC CGC TCT TCC TCG CCG 
CAC ACC TCG ACC TGG TCG ACG GCC TCG TCG GCG AGA AGG AGC GGC 

280 290 ■ 300 310 

* * * * * *.+ * + 

CCG CCT CGC CGC CCT GCC CAT CTA CTT CCC CGT CGC CGG AGC CCG 
GGC GGA GCG GCG GGA CGG GTA GAT GAA GGG GCA GCG GCC TCG GGC 

320 330 340 350 360 

* * * ' * • * * * * • 
CGG ACG CGG CTG CAG GAG CGA dTC GCT TCC AGC CCG CGG CGG GAC 
GCC TGC GCC GAC GTC CTC GCT CAG CGA AGG TCG GGC GCC GCC CTG 

370 380 390 400 

********* 

CGC CAC CCC CGG GAG CGG CGA GTC GCT GCG GCT CCC ACT CTG CCG 
GCG GTG GGG GCC CTC GCC GCT CAG CGA CGC CGA GGG TGA GAC GGC 

410 420 430 440 450 

******* * » 

AGC TGG CGG CCG CGC GGG ACA GCG GCG CCC GGA GCC CCG CGG GGG 
TCG ACC GCC GGC GCG CCC TOT CGC CGC GGG CCT CGG GGC GCC CCC 

460 470 480 490 

* -***♦** + 

CCG AGC CGC CCT CTG CAG CGG CCC CCT CCG GTC GAG AGA TGG AGA 
GGC TCG GCG GGA GAC GTC GCC GGG GGA GGC CAG CTC TCT ACC TCT 

500 510 520 530 540 

********* 
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ATA AAG AAA CCC TCA AAG OAC TGC ACA AOA TGG AGG ATC GCC CGG 
TAT TTC TTT GGG AGT TTC CTG ACG TGT TCT ACC TCC TAG CGG GCC 



550 560 570 



580 



AGG AGA GAA TGA TCC GGG AGA AOC TCA AGG CGA CCT GTA TGC CGG 
TCC TCT CTT ACT AGG CCC TCT TCO AGT TCC GCT GGA CAT ACG GCC 

59 ° 60 ° 610 620 630 

* ; 

CCT GGA AGC ACG AGT GOT TGG AOA GGA GGA ACA GGA GAG GCC CTG 
GGA CCT TCG TGC TCA CCA ACC TCT CCT CCT TGT CCT CTC CGG GAC 



640 650 660 



670 



TGG TGG TGA AGC CAA TCC CTA TTA AAG GAG ATG GAT CTG AAG TGA 
ACC ACC ACT TCG GTT AGG GAT AAT TTC CTC TAC CTA GAC TTC ACT 

680 690 700 710 720 

* ** * * * * * * 

ATA ACT TOG CAG CTG AGC CCC AGG GAG AGG GCC AGG CAG GTT CCG 
TAT TGA ACC GTC GAC TCG GGG TCC CTC TCC CGG TCC GTC CAA OOC 

730 740 750 760 

********* 
CTG CAC CAG CCC CCA AGG GCC GAC GAA GCC CAT CTC CTG GCA OCT 
GAC GTG GTC GGG GOT TCC CGG CTG CTT CGG GTA GAG GAC CGT CGA 

7 ?0 780 790 800 B10 

********* 
CTC CGT CAG GGC GCT CGG TGA AGC CGG AAT CCC CAG GAG TAA GAC 
GAG GCA GTC CCG CGA GCC ACT TCG GCC TTA GGG GTC CTC ATT CTG 

620 830 840 850 

* * * . * * * * 

GGA AAC GAG TGT CCC CGG TGC CTT TCC AGA GTG GCA GAA TCA CAC 

CCT TTG CTC ACA GGG GCC ACG GAA AGG TCT CAC CGT CTT AGT GTG 

860 870 880 890 900 

********* 

CAC CCC GAA GAG CCC CAT CAC CGG ATG GCT TCT CCC CGT ACA GCC 
GTG GGG CTT CTC GGG GTA GTG GCC TAC CGA AGA GGG GCA TGT CGG 

910 920. 930 940 

********* 
CAG AGG AGA CGA GCC GCC GCG TGA ACA AAG TGA TGA GAG CCA GGC 
GTC TCC TCT GCT CGG CGG CGC ACT TGT TTC ACT ACT CTC GGT CCG 

950 960 970 980 990 

********* 
TGT ACC TGC TGC AGC AGA TAG GAC CCA ACT CTT TCC TGA TTG GAG 
ACA TGG ACG ACG TCG TCT ATC C*G GGT TGA GAA AGG ACT AAC CTC 

1000 1010 1020 1030 

********* 
GAG ACA GTC CAG ACA ATA AAT ACC GGG TGT TTA TTG* GGC CAC AGA 
CTC TGT CAG GTC TGT TAT TTA TGG CCC ACA AAT AAC CCG GTG TCT 
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1040 ^ 1050 1060 1070 1080 

ACT GCA OCT GTG QQC GTG GAG CAT TCT OTA TTC ACC TCT TGT TTG 
TGA CGT CGA CAC CCG CAC CTC GTA AGA CAT AAG TOO AGA ACA AAC 



1090 1100 mo 1120 

TCA TGC TCC OGG TGT TTC AGC TAG AAC CCT CTG ACC CCA TGT TAT 
AGT ACG AGG CCC ACA AAG TCG ATC TTG GGA GAC TGG GGT ACA ATA 



11 30 1140 1150 1160 

******** 



1170 



GGA GAA AAA CTT TAA AAA ATT TCG AGG TTG AGA GTT TGT TCC AGA 
CCT CTT TTT GAA ATT TTT TAA AGC TCC AAC TCT CAA ACA AGG TCT 

1180 1190 1200 1210 

* ♦***♦**. 
AAT ACC ACA GTA GGC GTA GCT CGA GAA TCA AAG CTC CAT CCC GGA 
TTA TGG TGT CAT CCG CAT CGA GCT CTT AGT TTC GAG GTA GGG CCT 

1220 1230 1240 1250 1260 

********* 
ACA CCA TCC AGA AGT TTG TGT CAC GCA TGT CAA ATT CTC ACA CAC 
TGT GGT AGG TCT TCA AAC ACA GTG CGT ACA GTT TAA GAG TGT GTG 

1270 1280 ,1290 1300 

* * * ****** 
TGT CAT CGT CTA GCA CAT CCA CAT CTA GTT CAG AAA ACA GCA TCA 
ACA GTA GCA GAT CGT GTA GGT GTA GAT CAA GTC TTT TGT CGT AGT 

1310 1320 1330 13.40 1350 

******* * * 

AGG ATG AAG AGG AGC AGA TGT GTC CCA TCT GCT TGC TGG GCA TGC 

TCC TAC TTC TCC TCG TCT ACA CAG GGT AGA CGA ACG ACC CGT ACG 

1360 1370 1380 1390 

********* 

TGG ATG AGG AGA GCC TGA CTG TGT GTQ AAG ATG GCT GCA GGA ACA 
ACC TAC TCC TCT CGG ACT GAC ACA CAC TTC TAC CGA CGT CCT TGT 

1400 1410 1420 1430 1440 

* ****** ** 

AGC TGC ACC ACC ATT GCA TGT CCA TCT GGG CGG AAG AGT GTA GAA 
TCG ACG TGG TGG TAA CGT ACA GGT AGA CCC GCC TTC TCA CAT CTT 

1450 1460 1470 1480 

* ****** ** 

GAA ATA GAG AGC CTT TAA TAT GTC CCiC TTT GTA GAT CTA AGT GGA 
CTT TAT CTC TCG GAA ATT ATA CAG GGG AAA CAT CTA GAT TCA CCT 

^*0 1500 1510 1520 1530 

********* 

GAT CCC ATG ACT TCT ACA GCC ATG AGT TAT CAA GCC CCG TGG AGT 
CTA GGG TAC TGA AGA TGT CuG TAC TCA ATA GTT CGG GGC ACC TCA 

1540 1550 1560 1570 
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* * * A ^ 



CCC CCG CCT CCC TGC GAG CTG TCC AGC AGC CAT CCT CCC CGC AGC 
GGG GGC GGA GGG ACG CTC GAC AGO TCG TCG GTA GGA GQQ GCQ TCG 

158 ; 1590 1600 1610 1620 

******** 

JSS ^ TSS CC ° ° AT CAC AGC GGA «» ATC AGC AGA GCA GTT TTA 
TCO GCC ACC GGC CTA GTG TCG CCT CCT TAG TCC TCT CGT CAA AAT 

1630 I640 i65o 166Q 

* 

ACC TTA CTC ATT TTG GAA CCC AGC AGA TTC CTT CCG CTT ACA AAG 
TGG AAT GAG TAA AAC CTT GGG TCG TCT AAO GAA GGC GAA TGT TTC 

1670 "80 1690 1700 1710 

***•***♦. 
ATT TGG CCG AGC CAT GGA TTC AGG TGT TTG GAA TGG AAC TCG TTG 
TAA ACC GGC TCG GTA CCT AAG TCC ACA AAC CTT ACC TTG AGC AAC 

"20 1730 1740 1750 

* * * * * « 

GCT GCT TAT TCT CTA GAA ACT GGA ACG TAA GGG AAA TGG CCC TTA 
CGA CGA ATA AGA GAT CTT TGA CCT TGC ATT CCC TTT ACC GGG AAT 

1760 1770 1780 1790 1800 



GCC GTC TTT CCC ACG ACG TTA GTG GGG CCC TGT TGT TGG CAA ACG 
CCG CAG AAA GGG TGC TGC AAT CAC CCC GGG ACA ACA ACC GTT TGC 

181 ° 1820 1830 1840 

* * * * * * * 

GGG AGA GCA CTG GAA ACT CTG GAG GCG GCA GTG GGG GCA GCT TAA 
CCC TCT CGT GAC CTT TGA GAC CTC CGC CGT CAC CCC CGT CGA ATT 

"SO I860 1870 1880 1890 

GCG CGG GAG CGG CCA GCG GGT CCT CCC AGC CCA GCA TCT CAG GGG 
CGC GCC CTC GCC GGT CGC CCA GGA GGG TCG GGT CGT AGA GTC CCC 

1900 1910 1920 1930 

* * ♦ * * • * * 

ATG TGG TGG AGG COT GCT GCA GTG TCC TGT CTA TAG TCT GCG CTG 
TAC ACC ACC TCC GCA CGA CGT CAC AGG ACA GAT ATC AGA CGC GAC 

1940 1950 i960 1970 1980 



ACC CTG TCT ACA AAG TGT ACG TTG CTG CTT TAA AAA CAT TGA GAG 
TGG GAC AGA TGT TTC ACA TGC AAC GAC GAA ATT TTT GTA ACT CTC 

1990 2000 2010 2020 

******* 
CCA TGC TGG TAT ACA CTC CTT GCC ACA GTC TGG CAG AAA GAA TCA 
GGT ACG ACC ATA TGT GAG GAA CGG TGT CAG ACC GTC TTT CTT AGT 

2030 2040 2050 2060 2070 

* ** * * w ♦ * * 

AAC TTC AGA GAC TCC TCC GGC CAG TTG TAG ACA CTA TCC TTG TCA 
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TTG AAG TCT CTG AGG AGO CCG GTC 

2080 2090 
* * ' * * 

AGT GTG CAG ATG CCA ACA GCC GCA 
TCA CAC GTC TAC GGT TGT CGG CGT 



AAC ATC TGT GAT AGO AAC AGT 

2100 2110 
* * * * * 

CGA GTC AGC TGT CCA TAT CTA 
GCT CAG TCG ACA GGT ATA GAT 



2120 2130 . 2140 2150 2160 

* * * * * w * * * 

CAG TGC TGG AAC TCT GCA AGG GCC AAG CAG GAG AGC TGG CGG TTG 
GTC ACG ACC TTG AGA CGT TCC CGG TTC GTC CTC TCO ACC GCC AAC 

2170 2180 2190 2200 

* * * * * * * * * 

GGA GAG AAA TAC TTA AAG CTG GGT CCA TCG GGG TTG GTG GTG TCO 
CCT CTC TTT ATG AAT TTC GAC CCA GGT AGC CCC AAC CAC CAC AGC 

2210 2220 2230 2240 2250 

* * « « * * * ** 

ATT ACG TCT TAA GTT OTA TCC TTG GAA ACC AAG CTG AAT CAA ACA 
TAA TGC AGA ATT CAA CAT AGG AAC CTT TGG TTC GAC TTA GTT TGT 

2260 2270 2280 2290 

******* * * 

ACT GGC AAG AAC TGC TOO GTC GCC TCT GTC TTA TAG ACA GGT TGC 
TOA CCG TTC TTG ACG ACC CAG CGG AGA CAG AAT ATC TGT CCA ACG 

2300 2310 2320* 2330 2340 

********* 
TGT TGG AAT TTC CTG CTG AAT TCT ATC CTC ATA TTG TCA GTA CTG 
ACA ACC TTA AAG GAC GAC TTA AGA TAG GAG TAT AAC AGT CAT GAC 

2350 2360 2370 2380 

* ******** 

ATG TCT CAC AAG CTG AGC CTG TTG AAA TCA GGT ACA AGA AGC TGC 
TAC AGA GTG TTC GAC TCG GAC AAC TTT AGT CCA TGT TCT TCG ACQ 

2390 2400 2410 2420 2430 

* * * .* * * * * * 
TCT CCC TCT TAA CCT TTG CCT TGC AAT CCA TTG ACA ATT CCC ACT 
AGA GGG AGA ATT GGA AAC GGA ACG TTA GGT AAC TGT TAA GGG TGA 

2440 2450 2460 2470 

* ***** * * * 

CGA TGG TTG GCA AGC TCT CTC GGA GGA TAT ATC TGA GCT CTG CCA 
GCT ACC AAC CGT TCG AGA GAG CCT CCT ATA TAG ACT CGA GAC GGT 

2480 2490 2500 • 2510 2520 

* * « * * * * * * 

GGA TGG TGA CCG CAG TGC CCG CTG TGT TTT CCA AGC TGG TAA CCA 
CCT /CC ACT GGC GTC ACG GGC GAC ACA AAA GGT TCG ACC ATT GGT 

2530 2540 2550 2560 

* * * *'** * * * 

TGC TTA ATG CTT CTG GCT CCA CCC ACT TCA CCA GGA TGC GCC GGC 
ACG AAT TAC GAA GAC CGA GGT GGG TGA AGT GGT CCT ACG CGG CCG 
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2570 2580 2590 2600 2610 

* * * * * * * * * 

QTC TGA TGG CTA TCO CGG ATG AGG TAG AAA TTG CCG AGG TCA TCC 
CAG ACT ACC GAT AGC GCC TAC TCC ATC TTT AAC GGC TCC AGT AGG 

2620 2630 2640 2650 

* * * ****** 

AGC TGG GTG TGG AGG ACA CTG TGG ATG GGC ATC AGG ACA GCT TAC 
TCG ACC CAC ACC TCC TGT GAC ACC TAC CCG TAG TCC TGT CGA ATG 

2660 2670 2680 2690 2700 

* ****** * * 

AGG CCG TGG CCC CCA CCA GCT GTC TAG AAA ACA GCT CCC TTG AGC 
TCC GGC ACC GGG GGT GGT CGA CAG ATC TTT TGT CGA GGG AAC TCG 

2710 2720 2730 2740 

* ******** 

ACA CAG TCC ATA GAG AQA AAA CTG GAA AAG GAC TAA GTG CTA CGA 
TGT GTC AGG TAT CTC TCT TTT GAC CTT TTC CTG ATT CAC GAT GCT 

2750 2760 2770 2780 2790 

* ** ♦ ** * ** 

GAC TGA GTG CCA GCT CGG AGG ACA TTT CTG ACA GAC TGG CCG GCG 
CTG ACT CAC GGT CGA GCC TCC TGT AAA GAC TGT CTG ACC GGC CGC 

2800 2810 2820 2830 

* ** * ' * * * * * 

TCT CTG TAG GAC TTC CCA GCT CAA CAA CAA CAG AAC AAC CAA AGC 
AGA GAC ATC CTG AAG GGT CGA GTT GTT GTT GTC TTG TTG GTT TCG 

2840 2850 2860 2870- 2880 

* * * * * *' * . * * 
CAG CGG TTC AAA CAA AAG GCA GAC CCC ACA GTC AGT GTT TGA ACT 
GTC GCC AAG TTT GTT TTC CGT CTG GGG TGT CAG TCA CAA ACT TGA 

2890 2900 2910 2920 

********* 
CCT CCC CTT TGT CTC ATG CTC AAT TAA TGT TCC CAG CAC CAT CAG 
GGA GGG GAA ACA GAG TAC GAG TTA ATT ACA AGG GTC GTG GTA GTC 

2930 2940 2950 2960 2970 

* * * * * * * * * 
CCC CTT GTT CCT CTG CCC CGT CTG TCC CAG ATA TTT CTA AGC ACA 
GGG GAA CAA GGA GAC GGG GCA GAC AGG GTC TAT AAA GAT TCG TGT 

2980 2990* 3000 -3010 

* * * * * * 

GAC CCC AGG CAT TTG TTC CCT GCA AAA TAC CTT CCG CAT CTC CTC 
CTG GGG TCC GTA AAC AAG GGA CGT TTT ATG GAA GGC GTA GAG GAG 

3020 3030 3040 3050 3O60 

** *** *** 

AGA CAC AGC GCA AGT TCT CTC TAC AAT TCC AGA GGA ACT GCT CTG 
TCT GTG TCG CGT TCA AGA -AG ATG TTA AGG TCT CCT TGA CGA GAC 

3070 3080 3090 3100 

********* 
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AAC ACC GAG ACT CAG ACC AQC TCT CCC CAG TCT TCA CTC AQT CAA 
TTG TOG CTC TGA GTC TGG TCO AGA GGG GTC AGA AGT GAG TCA GTT 

3110 3120 * 3130 3140 3150 

* * * • * * * * * 

GAC CCC CAC CCT CCA GTA ACA TAC ACA GGC CAA AGC CAT CCC GAC 
CTG GGG GTG GGA GGT CAT TGT ATG TGT CCG GTT TCG GTA GGG CTO 

3160 3170 3180 3190 

* * * * * * * * * 

CCG TTC CGG GCA GTA CAA OCA AAC TAG GGG ACG CCA CAA AAA GTA 
GGC AAG GCC CGT CAT GTT CGT TTG ATC CCC TGC GGT GTT TTT CAT 

3200 3210 3220 3230 3240 

* * 4 * * * * . * * 

GCA TGA CAC TTG ATC TGG GCA GTG CTT CCA GGT GTG ACG ACA GCT 
CGT ACT GTG AAC TAG ACC COT CAC GAA GGT CCA CAC TGC TGT CGA 

3250 3260 3270 3280 

* ******** 

TTG GCG GCG GCG GCA ACA GTG GCA ACG CCG TCA TAC CCA GCG ACG 
AAC CGC CGC CGC CGT TGT CAC CGT TGC GGC AGT ATG GGT CGC TGC 

3290 3300 3310 3320 3330 

* * * * * * * * * 

AGA CAG TGT TCA CGC CGG TGG AGG ACA AGT GCA GGT TAG ATG TGA 
TCT GTC ACA AGT GCG GCC ACC TCC TGT TCA CGT CCA ATC TAC ACT 

3340 3350 3360 3370 

****** * * * 

ACA CCG AGC TCA ACT CCA GCA TCG AGG ACC TTC TTG AAG CAT CCA 
TGT GGC TCG AGT TGA GGT CGT AGC TCC TGG AAG AAC TTC GTA GGT 

3380 3390 3400 3410 3420 

********* 
TGC CTT CAA GTG ACA CGA CAG TCA CTT TCA AGT CCG AAG TCG CCG 
ACG GAA GTT CAC TGT GCT GTC AGT GAA AGT TCA GGC TTC AGC GGC 

3430 3440 3450 3460 

********* 
TCC TCT CTC CGG AAA AGG CCG AAA ATG ACG ACA CCT ACA AAG ACG 
AGG AGA GAG GCC TTT TCC GGC TTT TAC TGC TGT GGA TGT TTC TGC 

3470 3480 3490 3500 3510 

* ** * *.* * ** 

ACG TCA ATC ATA ATC AAA AGT GCA AAG AAA AGA TGG AAG CTG AAG 

TGC AGT TAG TAT TAG TTT TCA CGT TTC TTT TCT ACC TTC GAC TTC 

3520 3530 3540 3550 

***** **** 

AGG AGG AGG CTT TAG CGA TCG CCA TGG CGA TGT CAG CGT CTC AGG 
TCC TCC TCC GAA ATC GCT AGC GGT ACC GCT ACA GTC GwJ> GAG TCC 

3560 3570 3580 3590 3600 

********* 
ATG CCC TCC CCA TCG TCC CTC AGC TGC AGG TGG AAA ATG GAG AAG 
TAC GGG AGG GGT AGC AGG GAG TCG ACG TCC ACC TTT TAC CTC TTC 
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3610 3620 3630 3640 

# « * * * • * * * 

ATA TTA TCA TCA TTC AGC AGG ACA CAC CAO AAA CTC TTC CAG GAC 
TAT AAT AGT AGT AAG TCG TCC TGT GTG GTC TTT GAG AAG GTC CTG 

3650 3660 3670 36B0 3690 

* * * * * * 

ATA CCA AAG CGA AAC AGC CTT ACA GAG AAG ACG CTG AGT GGC TGA 
TAT GGT TTC OCT TTG TCG GAA TGT , CTC TTC TGC GAC TCA CCG ACT 

3700 3710 3720 3730 

+ * « * * * * * * 

AAG GCC AGC AGA TAG GCC TCG GAG CAT TTT CTT CCT OTT ACC AAG 
TTC CGG TCG TCT ATC CGG AGC CTC GTA AAA GAA GGA CAA TGG TTC 

3740 3750 3760 3770 3780 

********* 
CAC AGG ATG TGG GGA CTG GGA CTT TAA TGG CTG TGA AAC AGG TGA 
GTG TCC TAC ACC CCT GAC CCT GAA ATT ACC GAC ACT TTG TCC ACT 

3790 3800 3810 3820 

♦ « * * * * ♦ ** 

CGT ACG TCA GAA ACA CAT CCT CCG AGC AGG AGG AGG TGG TGG AAG 
GCA TGC AGT CTT TGT GTA GGA GGC TCG TCC TCC TCC ACC ACC TTC 

3830 3840 3850 3860 3870 

********* 
CGT TGA GGG AAG AGA TCC GGA TGA TGG GTC ACC TCA ACC ATC CAA 
GCA ACT CCC TTC TCT AGG CCT ACT ACC CAG TGG AGT TGG TAG GTT 

3880 3890 3900 3910 

***** 
ACA TCA TCC GGA TGC TGG GGG CCA CGT GCG AGA AGA GCA ACT ACA 
TGT AGT AGG CCT ACG ACC CCC GGT GCA CGC TCT TCT CGT TGA TGT 



3920 



3930 3940 3950 3960 



* 



ACC TCT TCA TTG AGT GGA TGG CGG GAG GAT CTG TGG CTC ACC TCT 
TGG AGA AGT AAC TCA CCT ACC GCC CTC CTA GAC ACC GAG TGG AGA 

• 3970 3980 3990 4000 

********* 
TGA GTA AAT ACG GAG CTT TCA AGG AGT CAG TCG TCA TTA ACT ACA 
ACT CAT TTA TGC CTC GAA AGT TCC TCA GTC AGC AGT AAT TGA TGT 

4010 4020 4030 4040 4050 

* * * * * * * * 
CTG AGC AGT TAC TGC GTG GCC TTT CCT ATC TCC ACG AGA ACC AGA 
GAC TCG TCA ATG ACG CAC CGG AAA GGA TAG AGG TGC TCT TGG TCT 

4060 4070 4080 4090 

* ** * * * * ** 

TCA TTC ACA GAG ACG TCA AAG GTG CCA ACC TGC TCA TTG ACA GCA 
AGT AAG TGT CTC TGC AGT TTC CAC GGT TGG ACG AGT AAC TGT CGT 

4100 4110 4120 4130 4140 
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CCG GTC AGA GGC TGA GAA TTG CAG ACT TTG GAG CTG CTG CCA GGT 
GGC CAG TCT CCG ACT CTT AAC GTC TGA AAC CTC GAC GAC GGT CCA 

4150 4160 4170 4180 

********* 

TGG CAT CAA AAG GAA CCG GTG CAG GAG AGT TCC AGG GAC AGT TAC 
ACC GTA GTT TTC CTT GGC CAC GTC CTC TCA AGG TCC CTG TCA ATG 

4190 4200 4210 4220 4230 

* * * * . * * * # ♦ 
TGG GGA CAA TTG CAT TCA TGG CGC CTG AGG TCC TAA GAG GTC AGC 
ACC CCT GTT AAC GTA AGT ACC GCG GAC TCC AGG ATT CTC CAG TCG 

4240 4250 4260 4270 

* * * . * * * * * * * 
AGT ATG GTA GGA GCT GTG ATG TAT GGA GTG TTG OCT GCG CCA TTA 
TCA TAC CAT CCT CGA CAC TAC ATA CCT CAC AAC CGA CGC GGT AAT 

4280 4290 4300 4310 4320 

+ * * * « » « * # 

TAG AAA TGG CTT GTG CAA AAC CAC CTT GGA ATG CAG AAA AAC ACT 
ATC TTT ACC GAA CAC GTT TTG GTG GAA CCT TAC GTC TTT TTG TGA 

4330 4340 4350 4360 

********* 
CCA ATC ATC TCG CCT TGA TAT TTA AGA TTG CTA GCG CAA CTA CTG 
GGT TAG TAG AGC GGA ACT ATA AAT TCT AAC GAT CGC GTT GAT GAC 

4370 4380 4390 4400 4410 

* * « * * * * * * 

CAC CGT CCA TCC CGT CAC ACC TGT CCC CGG GTC TGC GCG ACG TGG 
GTG GCA GGT AGG GCA GTG TGG ACA GGG GCC CAG ACG CGC TGC ACC 

4420 4430 4440 4450 

* * * * * . * * * * 

CCG TGC GCT GCT TAG AAC TTC AGC CTC AGG ACC GGC CTC CGT CCA 
GGC ACG CGA CGA ATC TTG AAG TCG GAG TCC TGG CCG GAG GCA GGT 

4460 4470 4480 4490 4500 

* * * * * * * ** 

GAG AGC TGC TGA AAC ATC CGG TCT TCC GTA CCA CGT GGT AGT TAA 
CTC TCG ACG ACT TTG TAG GCC AGA AGG CAT GGT GCA CCA TCA ATT 

4510 4520 4530 4540 

* * * * • * * ** 

TTG TTC AGA TCA GCT CTA ATG GAG ACA GGA TAT GCA ACC GGG AGA 
AAC AAG TCT AGT CGA GAT TAC CTC TGT CCT ATA CGT TGG CCC TCT 

4550 4560 4570 4580 4590 

* ** * * * * * * 

GAG AAA AGA GAA CTT GTG GGC GAC CAT GCC GCT AAC CGC AGC CCT 
CTC TTT TCT CTT GAA CAC CCG CTG GTA CGG CGA TTG GCG TCG GGA 

4600 4610 4620 4630 

* ♦* * »* * ** 

CAC GCC ACT GAA CAG CCA GAA ACG GGG CCA GCG GGG AAC CGT ACC 
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GTG CGG TGA CTT GTC GGT CTO TOC CCC GGT CGC CCC TTG GCA TGG 

4640 4650 4660 4670 4680 

* * * * » * * * « 

TAA GCA TGT GAT TGA CAA ATC ATG ACC TGT ACC .TAA OCT CGA TAT 
ATT COT ACA CTA ACT GTT TAG TAC TGG ACA TGG ATT CGA GCT ATA 

4690 4700 4710 4720 

* * + ♦ * * t + * 

GCA GAC ATC TAC AGC TCG TGC AGG AAC TGC ACA CCG TGC CTT TCA 
CGT CTG TAG ATG TCG AGC ACG TCC TTG ACG TGT GGC ACG GAA AGT 

4730 4740 4750 4760 4770 

* * * * * * * » * « 

CAG GAC TGG CTC TGG GGG ACC AGG AAG GCG ATG GAG TTT GCA TGA 
GTC CTG ACC GAG ACC CCC TGG TCC TTC CGC TAC CTC AAA CGT ACT 

4780 4790 " 4600 4810 

* * * # « * * * * 

CTA AAG AAC AGA AGC ATA AAT TTA TTT TTG GAG CAC TTT TTC AGC 
GAT TTC TTG TCT TCG TAT TTA AAT AAA AAC CTC GTG AAA AAG TCG 

4820 ' 4830 4840 4850 4860 

* * * * # * + « » 

TAA TCA GTA TTA CCA TGT ACA TCA ACA TGC CCG CCA CAT TTC AAA 
ATT AGT CAT AAT GGT ACA TGT AGT TGT ACG GGC GGT GTA AAG TTT 

4870 4880 . 4890 4900 

* * * * * * * * * 

CTC AGA CTG TCC CAG ATG TCA AGA TCC ACT GTG TTT GAG TTT GTT 
GAG TCT GAC AGG GTC TAC AGT TCT AGG TGA CAC AAA CTC AAA CAA 

4910 4920 4930 4940 4950 

TGC AGT TCC CTC AGC TTG CTG GTA ATT GTG GTG TTT TGT TTT CGA 
ACG TCA AGG GAG TCG AAC GAC CAT TAA CAC CAC AAA ACA AAA GCT 

4960 • 4970 4980 4990 

* # * * * + * * * 

TGC AAA TGT GAT GTA ATA TTC TTA TTT TCT TTG GAT CAA AGC TGG 
ACG TTT ACA CTA CAT TAT AAG AAT AAA AGA AAC CTA GTT TCG ACC 

5000 5010 5020- 5030 5040 

* * « * * * * • * 

ACT GAA AAT TGT ACT GTG TAA TTA TTT TTG TGT TTT TAA TGT TAT 
TGA CTT TTA ACA TGA CAC ATT AAT AAA AAC ACA AAA ATT ACA ATA 

5050 5060 * 5070 5080 

* * * * * * * «r * 

TTG GTA CTC GAA TTG TAA ATA ACG TCT ACT GCT GTT TAT TCC AGT 
AAC CAT GAG CTT AAC ATT TAT TGC AGA TGA CGA CAA ATA AGG TCA 

5090 5100 5110 5120 5130 

* * « * * * * * * 

TTC TAC TAC CTC AGG TGT CCT ATA GAT TTT TCT TCT ACC AAA GTT 
AAG ATG ATG GAG TCC ACA GGA TAT CTA AAA AGA AGA TGG TTT CAA 
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5140 5150 5160 5170 

* * * * * * * * * 

CAC TCT CAG AAT GAA ATT CTA COT GCT GTG TGA CTA TGA CTC CTA 
GTG AGA GTC TTA CTT TAA GAT GCA CGA CAC ACT GAT ACT GAG GAT 

5180 5190 "5200 5210 5220 

« ****** * * 

AGA CTT CCA GGG CTT AAG GGC TAA CTC CTA TTA GCA CCT TAC TAT 
TCT GAA GGT CCC GAA TTC CCG ATT GAG GAT AAT CGT GGA ATG ATA 

5230 5240 5250 

* ***** 

GTA AGC AAA TGC TAC AAA AAA AAA AAA AAA AAA 

CAT TCG TTT ACG ATG TTT TTT TTT TTT TTT TTT 
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